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Background: There are not many studies describing the prevalence and pattern of “coronary
artery disease” (CAD) in women undergoing “coronary angiography” (CAG). Hence, un-
certainty thrives with regard to the angiographic prevalence and pattern of CAD in women.
Objective: Our objective was to study the prevalence and pattern of CAD among women
undergoing CAG.
Methods: Data of 500 women who underwent CAG for suspected CAD over 3 years were
retrospectively analyzed. They were classified into young group (age < 55 years) and elderly
group (age  55 years). Angiographic profile of “left main disease” (LMD) was also studied.
Results: There was greater prevalence of obstructive CAD especially double vessel disease
and triple vessel disease in elderly group while normal coronaries were more prevalent in
young group. There was equal distribution of non-significant lesions and intermediate
lesions between the two groups. The prevalence of LMD is 3.4%, obstructive CAD is 45.4%,
and multivessel disease is 28%. The prevalence of LMD and multivessel disease is 31.4%.
The pattern of involvement of coronary arteries was same between the two groups; left
anterior descending artery is the most commonly affected vessel. Chronic total occlusion
mostly involved right coronary artery. Bifurcation lesion involving distal left main coronary
artery is the most prevalent pattern of LMD.
Conclusion: There has been a change with regard to clinical presentation and onset of risk
factors for CAD at young age, but the load of atherosclerotic burden and pattern of
involvement of coronary arteries have not changed in women.
Copyright © 2014, Cardiological Society of India. All rights reserved.1. Introduction
Globally, there has been a substantial rise in the proportion of
women undergoing “coronary angiography” (CAG) over the
last few years. The reasons for this evolutionary change may
be multifactorial. As a preliminary step in the process oft, Mudaliarpet, Puducher
zhumalai).
ciety of India. All rightsdiscerning these changes, the clinical and angiographic pro-
files of women undergoing CAG must be understood. There
are not many studies describing the prevalence and pattern of
“coronary artery disease” (CAD) in women undergoing CAG.
Hence, uncertainty thrives with regard to the angiographic
prevalence and pattern of CAD in women. Stenosis of “left
main coronary artery” (LMCA) is a relatively uncommon butry 605004, India. Tel.: þ91 9443799346 (mobile).
reserved.
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patients with CAD. The magnitude of problem imposed by
“left main disease” (LMD), thoughwell established inmen, has
not been explored in women. Moreover the strategy of stent
deployment (provisional side branch stenting strategy or two
stent strategy) in the interventions of LMCA depends on the
pattern of CAD. Hence, a study about angiographic prevalence
and pattern of CAD especially LMD in women will definitely
open up new avenues for the better understanding of the
strategy for percutaneous coronary intervention.
It is well established that the prevalence of CAD is lesser in
women compared to men.1,2 Among women who routinely
undergo CAG prior to radiofrequency ablation, the angio-
graphically determined prevalence of “single vessel disease”
(SVD), “double vessel disease” (DVD) and “triple vessel dis-
ease” (TVD) are 2.5%, 1.3% and 0% respectively.1 CAD in
women less than 45years of age does not differ from other
patients.3 Significant CAD is seen in 55% of women with more
than two risk factors.3 Study done by Dave et al among Indian
women undergoing coronary angiography showed greater
proportion of TVD (39.6%) than DVD (12.9%) or SVD (15.8%). In
the light of these studies, we intended to study about the
angiographic prevalence and pattern of CAD in women.2. Aim
Our objective was to study the prevalence and pattern of CAD
in women undergoing CAG.3. Materials & Methods
ThedataofwomensuspectedtohaveCADandunderwentCAG
over a period of 3 years were retrospectively analyzed. TheTable 1 e Clinical profile of women undergoing coronary angio
Parameter Total women (n ¼ 500) Young
Age 53.7 ± 8.5
Obesity 146
Hypertension 301
Diabetes 205
Dyslipidemia 126
Post-menopausal 436
Presenting feature
Typical angina 238
Acute coronary syndrome 214
STEMI 102
NSTEMI 28
USA 85
Echo
Normal 389
LV dysfunction 111
Mild 71
Moderate 31
Severe 9
Treadmill
Positive 75
Note: *Students' unpaired T test; #Fisher's Exact Test; STEMI: ST eleva
infarction; USA: unstable angina; LV: left ventricle.discharge summaries, coronary angiograms and angiogram
reports were studied to get information about clinical and
angiographic profiles of these women. They were classified
into “younggroup” (age<55years) and “elderlygroup” (age55
years). In this study, obstructive CAD was defined as at least
50% stenosis of luminal diameter of LMCA or at least 70% ste-
nosis of luminal diameter of at least oneof themajor epicardial
coronary arteries. Non-significant lesion was defined as less
than 30% stenosis of luminal diameter of any epicardial artery.
Intermediate lesionwas defined as 30e50% stenosis of luminal
diameter of LMCA, or 30e70% stenosis of luminal diameter of
one of themajor epicardial arteries. Depending on the number
ofmajorepicardial arteries involved, theyare classifiedasSVD,
DVD and TVD. LMD was defined as at least 50% stenosis of
luminal diameter of LMCA. The prevalence and pattern of CAD
in these women were analyzed. The angiographic profile of
subset of women with LMD was also studied. All statistical
analyses were performed using SPSS17 software. A p-value
<0.05 was considered statistically significant.4. Results
In all 500women underwent CAG during the study period. The
clinical profile of these women is mentioned in Table 1. There
were 257 women in the young group and 243 women in the
elderly group (p¼ 0.41). Themean agewas 47.0 ± 5.1 years and
60.8 ± 4.9 years for young women and elderly women
respectively (p < 0.0001). There were more hypertensives in
elderly group than young group (159 vs. 142, p ¼ 0.02). There
were no differences with respect to diabetes, obesity and
dyslipidemia between two groups. Left ventricle (LV)
dysfunction (67 vs. 44, p ¼ 0.005) and especially moderate LV
dysfunction (21 vs. 10, p ¼ 0.04) was more prevalent in elderly
women than young women. Though presentation followinggram.
women (n ¼ 257) Elderly women (n ¼ 243) p value
47.0 ± 5.1 60.8 ± 4.9 <0.0001*
70 76 0.33#
142 159 0.02#
95 110 0.07#
58 68 0.18#
195 241 <0.0001#
134 104 0.04#
107 107 0.65#
48 54 0.37#
16 12 0.56#
43 42 0.90#
213 176 0.005#
44 67 0.005#
29 42 0.07#
10 21 0.04#
5 4 1.0#
39 36 1.0#
tion myocardial infarction; NSTEMI: non-ST elevation myocardial
Fig. 1 e Distribution of coronary artery disease in women
undergoing coronary angiogram.
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women presented more commonly with typical angina (134
vs. 104, p ¼ 0.04). None of the women included in this study
had the habit of smoking.
The angiographic profile of these women (refer Table 2),
overall, showed normal epicardial coronaries in 119 (23.8%)
women, non-significant lesion in 102 (20.4%) women, inter-
mediate lesion in 52 (10.4%) women and obstructive CAD in
227 (45.4%) women. There were 87 (17.4%) women with SVD,
80 (16%) women with DVD, 60 (12%) women with TVD. Sub-
group analysis revealed that normal epicardial coronaries
were more prevalent in young women than elderly (77 vs. 42,
p ¼ 0.001). There was no statistical difference in the preva-
lence of non-significant lesion (56 vs. 46, p ¼ 0.44) and inter-
mediate lesion (33 vs. 19, p ¼ 0.08) between young women and
elderly women. Obstructive CAD was more in elderly women
than young women (136 vs. 91, p < 0.0001). The proportion of
women with SVD was not statistically different between
young women and elderly women (39 vs. 48, p ¼ 0.19). On the
other hand, DVD (32 vs. 48, p ¼ 0.03) and TVD (20 vs. 40,
p ¼ 0.004) were more prevalent in elderly group.
Theangiographicdistribution (refer Fig. 1) of CAD inwomen
showed involvement of “left anterior descending coronary ar-
tery” (LAD) in 176 (35.2%)women, “left circumference coronary
artery” (LCX) in 128 (25.6%) women, “right coronary artery”
(RCA) in 130 (26%) women and LMCA in 17 (3.4%) women. LAD
was the most common vessel involved followed by almost
equal prevalence of LCX and RCA. LMCAwas the least affected
vessel. This same pattern of involvement of coronary arteries
was seen in elderly women as well as in young women. In this
study, onoverall, “chronic total occlusion” (CTO)was seen in27
(5.4%) women, calcification in 6 (1.2%) women, thrombus in 4
(0.8%) and coronary dissection in 1 (0.2%) woman undergoing
CAG. CTO was most often located in RCA.
In the subset with LMD, all 17 (3.4%) women were post-
menopausal with a mean age of 58.8 ± 6.2 years. None of
these women with LMD demonstrated severe systolic
dysfunction of LV, though mild to moderate systolic dysfunc-
tion of LV was seen in 8 out of 17 women. The presenting
complaints in these women with LMD were acute coronary
syndromes in 10 women, typical angina in 6 women andTable 2 e Angiographic profile of women undergoing
coronary angiogram.
Parameter Overall
women
(n ¼ 500)
Young
women
(n ¼ 257)
Elderly
women
(n ¼ 243)
p value#
Normal epicardial
coronaries
119 (23.8%) 77 (29.9%) 42 (17.3%) 0.001
Non-significant
lesion
102 (20.4%) 56 (21.8%) 46 (18.9%) 0.44
Intermediate lesion 52 (10.4%) 33 (12.8%) 19 (7.8%) 0.08
Obstructive CAD 227 (45.4%) 91 (35.4%) 136 (55.9%) <0.0001
SVD 87 (17.4%) 39 (15.2%) 48 (19.7%) 0.19
DVD 80 (16%) 32 (12.4%) 48 (19.7%) 0.03
TVD 60 (12%) 20 (7.8%) 40 (16.5%) 0.004
Note: #Fisher's Exact Test; CAD: coronary artery disease; SVD: single
vessel disease; DVD: double vessel disease; TVD: triple vessel
disease.syncope in 1 woman. The pattern of lesion in LMD (refer Fig. 2)
was classified into bifurcation lesion and non-bifurcation
lesion. Bifurcation lesion involving distal LMCA was seen in
15 (88.2%) out of 17 women with LMD. The remaining two
women had non-bifurcation lesion involving either shaft or
ostio-proximalpartofLMCA.All thebifurcation lesions in these
15 (100%) women were eccentrically located opposite to the
flow divider. All 10 diabetic women with LMD demonstrated
bifurcation lesion. Fifteen women with bifurcation lesion in
LMCA also showed concomitant CAD in other vessels as fol-
lows: SVD in 1woman,DVD in 2womenandTVD in 10women.5. Discussion
The average age ofmenopauseworldwide is 52 years, although
it is slightly lesser in Indianwomen. In order to extrapolate our
data to various ethnic populations, the subjects in this studyFig. 2 e Pattern of coronary artery disease among women
with left main disease.
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womenwith age55 years. There has beena changing trend in
the number of young women undergoing CAG and the reason
for this is the onset of risk factors for CAD at younger age. This
is evident from this study wherein there were almost equal
distribution of diabetics, obesity and dyslipidemia between
young women and elderly women. Another endorsement to
the above mentioned changing trend is with regard to the
clinical presentation; acute coronary syndrome was as com-
mon inyoungwomenas in elderlywomenwhile typical angina
more prevalent in young women.4,5
The prevalence of obstructive CAD is 45.4% in our study.6
Atherosclerotic burden is greater in elderly women than
young women as understood from the higher prevalence of
obstructive CAD especially DVD and TVD in elderly group7 and
that of normal epicardial coronaries in young group. Inter-
estingly, there was almost equal distribution of non-
significant lesions and intermediate lesions between the two
groups. On the contrary to the observations of Dave et al
study,8 there was not much variation in the proportion of SVD
(17.4%), DVD (16%) and TVD (12%) among women in our study.
Indeed, elderly women did not show much variation in the
proportion of SVD (19.7%), DVD (19.7%) and TVD (16.5%) in our
study, but young women with lesser atherosclerotic burden
had predominantly SVD (15.2%) and DVD (12.4%) than TVD
(7.8%).4 In our study, the prevalence of multivessel disease
(DVD and TVD) is 28% among women undergoing CAG.9
The pattern of involvement of coronary arteries was same
between the two groups; LAD is the most commonly affected
vessel,10,11 followed by involvement of LCX and RCA, and
LMCA is the least involved vessel. This suggests that, though
there has been a change with regard to clinical presentation
and onset of risk factors for CAD at young age, the load of
atherosclerotic burden in the coronary arteries and pattern of
involvement of coronary arteries have not changed inwomen.
Compared to prior studies,12 the prevalence of CTOwas lesser
in our study and was seen in 5.4% of women undergoing CAG.
Similar to other studies, CTO mostly involved RCA.11
Various studies have reported different prevalence of
LMD.6,13e15 The prevalence of LMD among women with
probable angina and non-specific chest pain is <5% and <1%
respectively, and this is less than that in men.2 In our study,
the prevalence of LMD is 3.4% among women undergoing
CAG. Bifurcation lesion involving distal LMCA was the most
prevalent pattern of LMCA than ostio-proximal or shaft le-
sions in women.6. Limitations of this study
Intravascular ultrasound, optical coherence tomography or
fractional flow reserve was not used in this study. Hence we
are not able to comment anything further on intermediate
lesions.7. Conclusion
There is an alarming increase in the proportion of young
women angiographically diagnosed to have significantcoronary artery disease. It is essential to identify athero-
sclerotic risk factors in these women and treat them more
aggressively to prevent devastating cardiovascular events.
The atherosclerotic burden is greater in elderly women than
young women as understood from the higher prevalence of
obstructive coronary artery disease in elderly group. There
has been a change with regard to clinical presentation and
onset of risk factors for coronary artery disease at young age,
but the load of atherosclerotic burden and pattern of
involvement of coronary arteries have not changed in
women.Conflicts of interest
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